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Abstract 
This study was designed to examine faculty’s perceived integration of emerging technologies and pedagogical knowledge in the 
instructional setting. Understanding the relationship between learning theory and technology was considered important because 
educational practices are rationalized based on proven learning principles and processes. Participants were 313 full- and part-time 
nursing teachers in a nursing institute during the 2012-2013 academic year in southern Taiwan. The results of the study revealed 
that many of the faculty members who took part in this study believed in using learning theories as a foundation for selection 
technology for instruction. However, a great number of teachers felt they did not sufficiently matched learning theories with their 
selection of instructional technology. In addition, a proportion of the respondents acknowledged that they did not consider 
pedagogical principles such as learner’s pace, design of activities, evaluations, etc.  when planning for instruction using emerging 
technologies. Teaching professionals need to recognize that the heart of good technology integration lie with the recognition of 
the relationship between technology and pedagogy. The findings of the study aims to provide data to technology trainers and 
specialists to help them develop appropriate professional training materials and address teachers’ needs during technology 
profession training in a way that connects pedagogical knowledge and the use of emerging technologies in instruction. 
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1. Introduction 
Schools and scholars readily agree that infusing technology in both educational contents and methods of delivery 
is highly necessary in order to prepare students for industrial and business workplace skills. Therefore, it has 
become imperative to train and equip teachers with technological skills and methods including techniques to use 
technology to deliver instruction. The recognition of the importance of technology infusion has led to the demand to 
provide teachers with current technological skills have given rise to the acquisition of various hardware and software 
technologies. However, sometimes the knowledge of pedagogy upon which technology integration is rationalized is 
not properly addressed. This is critical because emphases on technology integration in teachers’ training programs 
might not have received adequate attention among some of the segments of teachers, especially the older teachers. 
While teachers may receive faculty development training periodically, such training may not adequately address the 
theoretical framework that guides the selection of instructional strategies and methods upon which technology 
integration is based. 
Pedagogical and technological knowledge mainly refers to the understanding of the processes and methods 
including practices through which teaching and learning are conducted, managed and assessed (Shulman, 1986). 
Koehler & Mishra (2008) have attained that effective technology integration practice was to understand content 
pedagogy which describes the subject discipline to be learned; pedagogical knowledge which deals with the 
strategies, principles and processes of learning. It also refers to technological knowledge which addresses teachers’ 
ability to select and apply suitable technologies for specific instruction taking into consideration the need of the 
learner and lesson objectives of the lesson; including the understanding of how the learning contents and technology 
interact and influence each other. Technology is a fluid infrastructure which transforms with constant rapidity and 
complexity. The rapid transformation and changes in educational technology tend to put teachers at a disadvantage, 
particularly teachers who were trained before technology became a buzz word in educational establishments. 
Koechler and Mishra (2009) observed that: 
 
Many teachers earned degrees at a time when educational technology was at a very different stage of 
development than today. It is, thus, not surprising that they do not consider themselves sufficiently 
prepared to use technology in the classroom and often do not appreciate its value or relevance to 
teaching and learning. Furthermore, teachers have often been provided with inadequate training for 
this task (p. 62). 
 
The argument is that the understanding of the relationship between technology infusion and pedagogical 
knowledge represents the foundation and a road map through which technology integration can be successfully 
implementation. According to Honey & Moeller (1990), the vital aspect of technology integration is teachers’ 
understanding of the pedagogical principles to address technology integration. Also, Hasselbring, Barron & Risko 
(2000) remarked that teachers may desire to use computers for instruction and may gain sufficient computer literacy 
but remain deficient in the acquisition of the pedagogical knowledge required to effectively use technology to 
facilitate instruction. Whestone & Carr-Chellman (2001) maintained that teachers acknowledged that computers are 
important in supporting teaching and learning, however, they fail to realize the necessity of implementing 
technology integration using pedagogy as foundation knowledge. Also, Pierson (2001) echoed the idea that 
technology integration involves the utilization of technological skill and pedagogical knowledge to support and 
facilitate instruction.  
The focus of this study is on how emerging technologies, such as mobile technologies, cloud technologies, etc. 
chosen by the teachers, to play a role in today’s class and make technology integration a proven reality. Two 
fundamental questions under study were: Have teachers mastered and consolidated the skills in these emerging 
technologies in a manner that creates confident in a manner that helps them to use in the instructional setting?  Are 
teachers able to integrate emerging technologies into teaching and learning using pedagogical principles as a base 
for making appropriate and suitable selection of technology based on the instructional objectives?   
Piaget’s definition of effective learning is incremental, from the simple to the complex. While it is neat to make 
effort to embrace emerging technologies which just cannot exclude social and interactive media, it is vital that 
teachers master basic technologies that are used for personal and for business. Yet, teachers seem to be less 
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confident in using them and teaching students how to use them. As succulently stated by Gunter & Baumbach 
(2004), technology integration “requires a good foundation in computer literacy, information literacy and integration 
literacy…” (p.194). Koc & Bakir (2010) maintained that the availability of technology in the classroom does not 
ultimately suggest that technology integration is being implemented; the authors believed that teachers need training. 
It appears that teachers need training not only on more sophisticated type of technology but also on the basic literacy 
skills because teachers need a thorough understanding of the processes of pedagogy to guide technology integration. 
1.1 Pedagogy & emerging technologies 
Emerging technologies such as mobile and cloud technologies, or Internet technology in an conglomerate term 
have become a great tool for teaching and learning. But are teachers able to use these resources to truly enrich their 
teaching materials or to use different technologies to transform their classroom into virtual authentic classroom? 
Proper use of the emerging technologies will allow teachers to explore the world as a learning community and to 
create awareness of current issues in a global scale. A good teacher is required to keep abreast of news and 
information as they emerge to educate his/her students on the new developments on the disciplines of interest, 
including emerging research knowledge.  Part of the effort to integrate technology into instruction is to be able 
consolidate the technology skills that have been acquired and being able to infuse it into teaching and learning using 
pedagogy as well as the ability to enrich classroom instruction using the internet. While there is an increase in the 
use of computer and the World Wide Web (WWW) for assignment, record keeping and assignments; “less than 10 
percent of teachers reported using computers or the internet to access model lesson plans or to access research and 
best practices (US Department of Education, Office of educational Research and Improvement, 2000, p.1). The 
findings of a study carried out by Limayem & Hirt (2000) revealed that teachers in their study tend to introduce 
technology to learners and leave “students to their own devices,” the authors claim that this “will not be sufficient” 
(p. 7). This further illustrates that some teachers may not have the ability to use digital resources readily at hands to 
enrich teaching and learning in a way that is profitable to be teachers and students. Although, technology has been 
introduced into education for decades now, yet as Koc (2005) pointed out that “ majority of teachers do not feel well 
prepared to integrate technology into their teaching” (p. 3). The observation of Vannatta & Beyerbach (2000) in Koc 
(2005) delineated the problematic nature of technology integration among teachers by stating “that technology 
integration must be connected to course content, objectives and assignments, and addressed much earlier in the 
teacher education programs” (p. 12). Unfortunately, most technology professional development programs do not 
adequately address the importance of pedagogical principles in technology integration training. Therefore, the 
problem of this study is that teachers’ understanding of the importance of using pedagogical knowledge as 
foundation for using emerging technologies to support instruction remains unclear; such uncertainty does not inspire 
confidence among teachers.  Internet resources can improve teaching and expand learning materials, nevertheless, 
teachers have shown less enthusiasm to use internet resources properly to enrich instruction as well as provide 
opportunity to engage in exploratory learning with their student.  The following research questions were developed 
to guide this study: 
 
1. What percentage of teachers believes that they consider the use of pedagogical theories as a foundation for 
selecting technologies to support instruction? 
 
2. Are there any differences among teachers based on years of teaching experience in their perceived ability to 
use pedagogical knowledge as a base for using emerging technologies to support instruction? 
2. The study 
The purpose of this study was to investigate teachers’ perceptions toward the relationships between pedagogical 
use of emerging technologies and classroom technology infusion. Understanding the relationship between learning 
theory and technology was considered important because educational practices are rationalized based on proven 
learning principles and processes. The goal is to provide data to technology trainers and specialists to help them 
develop appropriate professional training materials and address teachers’ needs during technology profession 
training in a way that connects pedagogical knowledge and technology. The idea was to identify participants’ 
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weaknesses and address those weaknesses during professional development training. Quite often, most technology 
professional training is carried out without addressing specific needs of the trainees. 
2.1. Methodology 
In this study, a self-reported questionnaire was used to gather data from the accessible population for the study 
was approximately 313 full- and part-time nursing teachers in a Taiwanese Nursing Institute during the 2012-2013 
academic year. The faculty taught primarily undergraduate classes and possessed necessary knowledge and skills in 
seven (7) specialized areas in nursing practices: Fundamental Nursing, Clinical Medicine, Internal Medicine/Surgery, 
Intensive Care, Public Health/Palliative Care, Psychiatrics, and Obstetrics, Gynecology & Pediatrics. The 
researchers used a convenient sampling technique to select the subjects for the study. In the end, 313 teachers 
participated in this study. As seen in Table 1, the participants varied in their age, gender, positions, as well as their 
experience of using computers for instruction. The questionnaire was validated by professors with expertise in 
pedagogy and technology integration.  The internal consistency of the instrument was established using Cronbach’s 
alpha and it stood r = 85, p. ≤ .05. The primary purpose of the 5-point Likert scale questionnaire administered to the 
participants was to assess participants’ understanding of the use of pedagogical principles as a base to implement 
technology integration including assessing teachers’ use of the emerging technologies to expand instructional 
materials. Data for research questionnaire was collected using a 5-point Likert scale namely, “SA” for strongly agree 
(5-point), “A” for agree (4-point), “N” for neutral (3-point), “ D” for disagree (2-point) and “SD” for strongly 
disagree (1-point). Percentages, means and standard deviation were employed to analyze teachers’ responses. 
Correlational statistics were used to seek if relationship existed among teachers in their responses to questionnaire 
items based on their demographic, independent variables of gender, age, years of teaching experience salary and 
type of school where teachers taught. 
3. Findings 
Table 1: Distribution of Teachers by Demographic Variables and Percentages 
Demographic Variables Frequencies Percentages 
Gender 
Male 
Female 
 
92 
221 
 
29% 
71% 
Age 
20-25 years 
26-30 years 
31-35 years 
36-40 years 
40-45 years 
46-50 years 
51-55 years 
56 and above 
 
36 
6 
40 
53 
33 
38 
52 
55 
 
12% 
2% 
13% 
17% 
11% 
12% 
17% 
18% 
Experience 
5 years or less 
6-10 years 
11-15 years 
16-20 years 
21-26 years 
27 years and above 
 
109 
52 
44 
29 
35 
44 
 
35% 
17% 
14% 
9% 
11% 
14% 
 
Research Question #1: What percentages of teachers believe that they consider the use of pedagogical theories as a 
foundation for selecting technologies to support instruction? 
 
Frequencies and percentages for each scale were calculated to determine the distribution of teachers for each 
Likert rating scale as shown in Table 2 below. In questionnaire item #1, 56 or 18% of the participants strongly 
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agreed that they use learning theories as a foundation for selecting technology for instruction; 133 or 42% agreed 
with this statement. However, the results showed that 83 or 27% were not sure (undecided) regarding whether or not 
they consider learning theories as they make instructional decision for their students. Also, 31 or 10% teachers 
disagreed and 10 or 3% strongly disagreed with the statement in research questionnaire #1.  In questionnaire item 
#10, only 88 or 28% of the respondents strongly agreed, whereas 155 or 50% agreed that they use technology for 
teaching in a manner that could be used to solve real problem; 49 or 16% remained undecided, 15 or 5% disagreed 
with the statement contained in questionnaire #10.  Moreover, 87 or 28% of the participants strongly agreed with the 
statement #11 in the questionnaire, while 136 or 46% of the faulty members agreed, 55 or 18% undecided, 27 or 9% 
disagreed and 8 or 3% strongly disagreed.  
 
Table 2: Frequencies & percentages of teachers’ perceptions of the use of pedagogical theories as a foundation for selecting technologies to 
support instruction 
Questionnaire Items SA A N D SD 
f % f % f % f % f % 
Q1: I use learning theories as a base for applying 
technology into instruction. 
56 18 133 42 83 27 31 10 10 3 
Q2: I consider lesson objectives when I select 
technologies for instruction. 
107 34 159 51 23 7 18 6 6 2 
Q3: I do not consider instructional methods as I 
select technology to support instruction. 
4 1 18 6 36 12 143 46 112 3
6 
Q4: I do not consider learning styles when I 
choose technology for instruction. 
2 1 18 6 26 8 141 45 126 4
0 
Q5: I consider students’ pace of learning when I 
select technology to support instruction 
99 32 165 53 30 10 12 4 7 2 
Q6: I consider methods of evaluation when I 
choose technology to support instruction. 
98 31 148 47 41 13 18 6 8 3 
Q7: When I select follow-up activities, I do not 
consider the type of technology to match the 
follow-up activities. 
10 3 17 5 48 15 150 48 88 2
8 
Q8: I consider students’ developmental stage when 
I select  technology for instruction 
105 34 11 4 32 10 11 4 154 4
9 
Q9: When I choose software for instruction, I do 
not consider if it is user friendly 
10 3 19 6 41 13 120 38 123 3
9 
Q10: As I plan for instruction, I consider how the  
technological skills taught will be used to solve   
 real life problems.    
88 28 155 50 49 16 15 5 6 2 
Q11: As I teacher, I use technology as a tool for 
teaching problem-solving skills. 
87 28 136 43 55 18 27 9 8 3 
F= frequencies 
 
Research Question #2: Do differences exist among teachers based on years of teaching experience in their perceived 
ability to use pedagogical knowledge as a base for using emerging technologies to support instruction? 
 
Out of the 11 questionnaire items, statistical significant differences were found to exist among the respondents in 
four of the questionnaire items based on the teachers’ years of teaching experience. In questionnaire item #1,  I use 
learning theories as a base for applying technology into instruction (Table 3), significant differences were found 
among teachers, F(10, 303) = 3.119, p< .01. Further tests were conducted using Tukey HSD and the results showed 
that teachers who had between five years or less years of experience (M = 4.22), including those teachers who had 
between six and10 years (M = 4.25) and those teachers with 11-15 years of teaching experience (M = 4.30) as well 
as those with 21-26 years agreed with statement contained in questionnaire item #1. However, teachers with 27 
years teaching experience and above were undecided (M = 3.70) regarding questionnaire item #1.  In questionnaire 
item #4, the result of the ANOVA tests revealed that significant differences existed among teachers with different 
years of experience, F(10, 303) =4.650 p< .01. Post Hoc tests were used to locate where the differences were found 
and the findings indicated that teachers who had five years or less experience, six to 10 years of experience and 21 
to 26 years of experience were undecided (M = 3.67) with the statement: I do not consider learning styles when I 
choose technology for instruction. But teachers with 27 years and above agreed (mean score 4.65).  
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In questionnaire #6, the result of ANOVA showed a significant differences among those participants involved in 
this study, F(10, 303) = 3.615, p< .01. Teachers with five years of teaching experience or less (M =  4.17); teachers 
who had experience 6-10 years of experience (M = 4.20);   teacher with 11-5 years of teaching experience (M =  
4.14) agreed with the statement recorded in questionnaire #6 but teachers with 21-26 of experience and 27 and 
above were undecided concerning the statement in questionnaire item #6. 
There were statistical significant differences in teachers responses to research questionnaire item #10 (Table 6), 
F(10, 303) = 4.151, p. < .001. The result of the Tukey HSD tests indicated that teachers who had worked for five 
years or less including those teachers with 6-10 years of experience, 11-15 years of experience and those teachers 
with16-20 were agreed (M =  4.13) that as they plan for instruction, they consider how the  technological skills 
taught will be used to solve real life problems.  But teachers with 27 years of experience and above were undecided 
(M = 3.75) regarding questionnaire item #10. 
 
Table 3: ANOVA results of teachers’ pedagogical knowledge as a base for using emerging technologies to support instruction based on teachers’ 
years of teaching experience 
Questionnaire Items 
(Dependent Variables) 
Groups Sum of 
Squares 
df Mean 
Squares 
F Sig. 
Questionnaire Item #1: I use learning theories as 
a base for applying technology into instruction. 
Between Groups 
Within Groups 
Total 
13.101 
250.343 
263.444 
 
10 
303 
313 
2.620 
.840 
3.119 .009 
Questionnaire Item #4: I do not consider 
learning styles when I choose  technology for 
instruction 
Between Groups 
Within Groups  
Total 
11.461 
166.736 
178.197 
 
10 
303 
313 
2.292   
.560 
4.650 .001 
Questionnaire Item #6 I consider methods of 
evaluation when I choose technology to support 
instruction. 
Between Groups 
Within Groups 
Total 
13.427 
222.101 
235.528 
 
10 
303 
313 
2.685 
.743 
 
3.615 .003 
Questionnaire Item #10 As I plan for instruction, 
I consider how the technological skills taught 
will be used to solve real life problems. 
 
Between Groups 
Within Groups 
Total 
13.716 
198.271 
211.987 
10 
303 
313 
2.743 
.662 
4.151 001 
4. Discussion 
The results of the study revealed that many of the teachers who took part in this study believed in using learning 
theories as a foundation for selection technology for instruction as demonstrated in Table 2. Nevertheless, a 
substantial number of teachers were not sure that they used learning theories to inform their selection of basic 
software technology for instruction. Also a reasonable proportion of teachers acknowledged that they did not 
consider learning principles as the based for applying software applications into instruction. The findings revealed 
that the use of basic software applications to support instruction still remains problematic. In research questionnaire 
item #1, only 18% recorded strongly agree response while 28% agreed with the statement in questionnaire item #1.  
Twenty-seven percent of the participants were unsure; 31 or 10% of the teachers disagreed. When the number of 
teachers who were not sure about their practice in using learning theories as a base for selecting emerging 
technologies to facilitate instruction and those teachers who  acknowledged that they did not consider learning 
theories, it became apparent that teachers in the school system needed help in implementing basic technology 
integration. This could represent one of the problems with technology integration because some teachers do not 
consider learning theories which could provide them with the rationality for choosing and using technology to 
support teaching and learning. Selecting technology for instruction arbitrarily or in a vacuum would definitely 
hinder technology integration. This finding mirrors the result of a study carried out by Mouza (2011) who argued 
that teachers did not possess pedagogical content knowledge to implement technology integration. Littrell, Zagumny, 
and Zagumny (2005) pointed out that teachers still lacked the skill to use technology to promote teaching and 
learning in a meaningful way.  Koehler & Mishra (2009) maintained that the heart of good technology integration lie 
with the recognition of the relationship between technology and pedagogy. Unfortunately, a sizeable proportion of 
the teachers who were involved in the resent research did not seem to recognize such relationship. 
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